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Description
BACKGROUND

[0001] Waterjet systems for cutting various forms of
material are well known. In one known system, the wa-
terjet cutter includes a large bath where a plate to be cut
is disposed above the surface of the water in the bath.
The waterjet cutter is commonly used to cut plates to
obtain the workpiece where the waterjet stream is gen-
erally oriented towards the water bath. In this manner,
energy of the waterjet stream after cutting through the
material of the plate is dissipated in the water bath.
[0002] Another form of waterjet cutter is disclosed in
EP 0408 819 A1 and includes a waterjet stream catcher
that has an aperture in a housing that is spaced apart
from an end of a nozzle of the waterjet cutter. The portion
of the workpiece to be cut is disposed between the end
of the waterjet nozzle and the aperture in the housing.
The housing is fixedly connected to the waterjet nozzle
so as to maintain the fixed relationship between the end
of the nozzle and the aperture of the housing. In this
manner, although the waterjet nozzle can be moved in
up to six degrees of freedom in order to make a selected
cut in the material to obtain the workpiece, the housing
will track with the nozzle such that the waterjet stream
after cutting the workpiece will enter the housing through
the aperture. A vacuum hose is typically connected to
the housing to remove the water and commonly at least
some of the material cut from the housing in order to
allow continuous operation.

SUMMARY

[0003] Itisone ofthe objects of theinventiontoimprove
the prior art systems. The object of the invention is
achieved with a catcher according to claim 1. The object
of the invention is also achieved with a method according
to claim 14.

[0004] Aspects of the invention include a catcher for a
fluid stream and a method of capturing a fluid stream
from a nozzle and dissipating the energy therein includes
receiving the fluid stream into a housing through an ap-
erture; and deflecting the fluid stream obliquely within the
housing in one or more preselected directions.

[0005] A catcher for a fluid stream includes a housing
with an aperture configured to receive a fluid stream into
the housing, the housing having at least one structure
configured to support a replaceable wear resistant com-
ponent made from a wear resistant material and (1) hav-
ing a portion configured to cooperate with a structure of
the housing and hold the wear resistant component in a
selected orientation and fixed position with respect to the
aperture to deflect the fluid stream in a selected direction
within the housing, the wear resistant component being
removable and replaceable or (2) the wear resistant com-
ponent being a receiver having a slot to receive the fluid
stream and direct the fluid stream into the aperture, the
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slot having a width dimension longer than a depth dimen-
sion being coplanar with the width dimension.

[0006] The wear resistant component comprises a de-
flecting member having a planar surface, wherein en-
gagement of the deflecting member with the structure
orients the planar surface underneath the aperture in a
fixed oblique position with respect to the aperture to de-
flect the fluid stream in a selected direction within the
housing. In one embodiment, the deflecting member
comprises a disc, while in another the deflecting member
can have a plurality of planar surfaces, for example in
the shape of a block although other polygonal shapes
having planar surfaces when viewed in cross-section (oc-
tagon, hexagon, triangle, etc) can also be used. In this
manner, at least a first planar surface is oriented to re-
ceive the fluid stream when the deflecting member is
mounted in a first position in the housing and wherein a
second planar surface is oriented to receive the fluid
stream when the deflecting member is mounted in a sec-
ond position in the housing. Repositioning extends the
life of the deflecting member.

[0007] The housing can be in the form of a tube and
the structure supporting the disc can comprises a cylin-
drical insert having a center bore, the disc having a cir-
cumferential edge configured to engage an end of the
insert. An end of the insert can have a portion defined by
a plane oblique to an axis of the center bore, where the
disc can be of size to be inserted into an end of the tube
and supported on a side opposite the insert in the fixed
oblique position. In one embodiment, the side opposite
the insert is planar. A tubular housing allows the catcher
to be compact when making cuts on a workpiece with
limited space.

[0008] Inanotherembodiment, the wearresistantcom-
ponentcomprises acylindrical insert having a centerbore
and an end surface defined by a plane oblique to the an
axis of the center bore. The structure of the tubular hous-
ing can help hold the insert in a fixed position where an
inner surface (bore) of the insert is oriented obliquely to
at least some of the fluid stream. The end can include a
partial rim extending axially beyond the end surface so
as to hold a deflecting member as described above. The
deflecting member is configured to deflect the fluid
stream down the bore. The insert typically will include an
aperture opening to the center bore and is of size to align
with the aperture in the housing.

[0009] When the deflecting member is block shaped
the first and second planar surfaces face in opposite di-
rections. The perimeter sides can be of equal length,
each perimeter side being oriented orthogonal to the pla-
nar surface. In one embodiment, the deflecting member
has four perimeter sides of equal length, where one or
more opposed perimeter sides of the deflecting member
can each be configured to engage opposed correspond-
ing structures in the housing. In this manner, the deflect-
ing member is configured to be repositionable to any one
of a plurality of positions, wherein the at least one struc-
ture, and preferably opposed structures, hold the deflect-
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ing member in each of the plurality of positions.

[0010] If desired, the catcher can comprise a second
deflecting member, and the housing can include at least
one second structure configured to support the second
deflecting member in a selected orientation and fixed po-
sition. The structure and the second structure can be
configured to support the deflecting member and second
structure, respectively, to receive the fluid stream from
the aperture and direct the fluid stream to the second
deflecting member.

[0011] Inoneembodiment, the second structureis con-
figured to support at least a portion of the second deflect-
ing member to receive the fluid stream if the fluid stream
cuts through the deflecting member. This overlap of the
deflecting members minimizes the chances of wear upon
the inner surface of the housing.

[0012] Optionally, the deflecting member and the sec-
ond deflecting member are of size and shape so as to
be interchangeable within the housing so as to maximize
the use of each of the deflecting members. When each
of the deflecting members is configured to be reposition-
able to any one of a plurality of positions, where the cor-
responding structure holds the associated deflecting
member in each of the plurality of positions this too can
maximize use of each deflecting member in addition or
in the alternative to interchanging the positions of the
deflecting members.

[0013] In one advantageous embodiment, the deflect-
ing member is made of polycrystalline diamond, which
prior to the presentinvention it believed this material was
not previously used or suggested to be used in catchers.
[0014] Another aspect of the invention is a method of
capturing a fluid stream from a nozzle and dissipating
the energy therein. The method includes receiving the
fluid stream into a housing through an aperture; and de-
flecting the fluid stream obliquely within the housing in a
preselected direction.

[0015] The method includes repositioning the deflect-
ing member so that a different portion of the planar sur-
face deflects the fluid stream.

[0016] As indicated above, the deflecting member can
comprise a disc such as of constant radius or a block of
material having perimeter sides of equal length, or have
one or more of the features described above.

[0017] The method can include deflecting the fluid
stream obliquely in a plurality of preselected successive
directions, which reduces the energy in the fluid stream.
In a preferred embodiment, deflecting comprises deflect-
ing the fluid stream in each preselected direction with a
planar surface on a replaceable deflecting member held
in a fixed position in the housing.

[0018] Another aspect of the present invention is a
catcher for a fluid stream that includes first and second
deflecting members. A housing having an aperture re-
ceives the fluid stream and includes a first structure to
hold the first deflecting member in a fixed position at an
oblique angle with respect to the fluid stream and to direct
the fluid stream to the second deflecting member. The
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housing further includes a second structure to hold the
second deflecting member in a fixed position at an ob-
lique angle with respect to the fluid stream from the first
deflecting member.

[0019] Yetanotheraspectisacatcherforafluid stream
having a tubular housing that includes an aperture con-
figured to receive the fluid stream which opens to a bore
along an axis of the tubular housing. A deflecting member
in the shape of a disc supported in the housing at an
oblique angle is configured to receive the fluid stream
and deflect the fluid stream down the bore. In a preferred
embodiment the planar surface is made of polycrystalline
diamond.

[0020] Any ofthe above described features can be pro-
vided in these latter two catchers.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 is a perspective view of an embodiment of a
catcher.

Fig. 2 is a partial exploded view of the embodiment
of Fig. 1.

Fig. 3 is a side elevational view of the embodiment
of Fig. 1 with a cover removed.

Fig. 4 is a side elevational view of an embodiment
of a catcher having two deflecting members.

Fig. 5 is a side elevational view of an embodiment
having five deflecting members.

Fig. 6 is an exploded view of the embodiment of Fig.
5.

Fig. 7 is a sectional view of a portion of another em-
bodiment.

Fig. 8 is a sectional view of another embodiment of
a catcher.

Fig. 9 is a perspective view of a portion of the em-
bodiment of Fig. 8.

Fig. 10 is a perspective view of an insert of the em-
bodiment of Fig. 8.

Fig. 11 is an end view of the insert of Fig. 10.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0022] Figs. 1-3 illustrate an exemplary embodiment
of a catcher 10 for a fluid (liquid) stream having aspects
of the present invention. The catcher 10 includes a hous-
ing assembly 12 having an aperture 14 that is configured
to receive a stream from a nozzle represented by arrow
16. A mount 18 is secured to the housing such as at end
21, while another portion of the mount such as end 19 is
secured to a support that directly or indirectly also sup-
ports the nozzle 16. In this manner, as the nozzle 16
moves so as to cut material (not shown) disposed be-
tween the nozzle 16 and the aperture 14, the aperture
14 will remain in a fixed relation to the nozzle 16 so as
to receive the fluid stream from the nozzle 16 as the noz-
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zle 16 and the catcher 10 move.

[0023] The housing assembly 12 includes a housing
body 20 and a removable cover 22. Within the housing
body 20 is a plurality of deflecting members 24 so as to
receive the fluid stream through the aperture 14. The
deflecting members 24 are preferably fixedly, but remov-
ably supported by structures within the housing 12 so as
to remain in a substantially fixed position independent of
the orientation of the catcher 10 to the force of gravity.
Being in a fixed configured position by structures of the
housing 12, the deflecting members 24 receive the fluid
stream and deflect the stream in a selected or predictable
direction within the housing body 20 so as to dissipate
the energy therein. In Fig. 3, the fluid stream is mainly
deflected to the left due to the inclined orientation of the
deflecting member 24A relative to the direction of the
fluid stream entering the housing body 20. This is in con-
trast to catchers that use a plurality of balls that fill the
housing body in a random manner, in which case the
stream entering the body is not deflected in a selected
or predicted manner since the balls are not individually
supported by structures in the housing body.

[0024] Referring also to Fig. 3. in the embodiment il-
lustrated, the receiving aperture 14 is embodied as an
inlet receiver 30. The receiver 30 can be made from an
erosion resistant material such as but not limited to boron
carbide or tungsten carbide. In one embodiment, the re-
ceiver 30 is a nozzle commonly used to eject the fluid
stream, buthereitis being used as afluid stream receiver.
The receiver 30 includes an opening 32 comprising the
aperture 14 that reduces down to a bore 34 that in turn
directs the fluid stream into the housing body 20. The
flared opening 32 and bore 34 work together to direct the
fluid stream from the fluid nozzle in a predictable manner.
As the fluid nozzle 16 moves over the material to be cut,
the fluid stream, abrasive material and the material that
has been cut contained therein deflects in a direction
opposite to the movement of the fluid nozzle 16 and
catcher 10. The slightly deflected fluid stream is captured
by the sidewalls of the flared opening 32, which deflects,
if necessary, the fluid stream toward the bore 34. Deflec-
tion of the fluid stream upon the side walls of the flared
opening 32 will dissipate a small amount of energy of the
fluid stream. In a preferred embodiment, the side walls
of the flared opening 32 comprise a conical surface about
a longitudinal axis of the bore 34.

[0025] The receiver 30 and through bore 34 provided
therein directs the fluid stream in a predictable manner
toward a first of the deflecting members 24. In an advan-
tageous embodiment, as illustrated, each of the deflect-
ing members 24 is substantially identical to each other.
In the embodiment illustrated, each of the deflecting
members 24 comprises a square block of material that
is symmetric about a plane 40 so as to have two oppo-
sitely facing surfaces 42A and 42B.

[0026] As indicated above, a plurality of deflecting
members 24 is advantageously present in the catcher
10. In the embodiment illustrated, three deflecting mem-

10

15

20

25

30

35

40

45

50

55

bers 24A, 24B and 24C are illustrated; however, this
should not be considered limiting in that any number of
deflecting members can be used, including just one in-
clined deflecting member if desired. For example in the
embodiment of Fig. 4, the housing body 20A is configured
with grooves 50A so as to hold deflecting plates 24A and
24C in a particular, inclined manner relative to the previ-
ous deflecting member if one is present or relative to the
bore 34 through which the fluid stream enters the housing
body 20A. Grooves can be provided in a cover not illus-
trated, but similar to grooves illustrated in Fig.2, to cor-
respond with the grooves 50A in the body 20A to further
help hold the deflecting plates 24A and 24C in the desired
particular position.

[0027] When significant wear has occurred in plate
24A, the plate 24A can be interchanged with plate 24C,
oriented as desired to have the fluid stream contact sur-
faces 42A or 42B of plate 24C as desired. In another
method of operation, plate 24A can be simply replaced
if desired, while plate 24C remains in place or is flipped
over to expose surface 42B, if desired.

[0028] The embodiment of Fig. 4 also illustrates that
the receiver 30 can comprise two elements 30A and 30B
to help further dissipate energy in the fluid stream enter-
ing the aperture 14. In the embodiment illustrated, the
receivers 30A and 30B are supported in position by a
support tube 33 joined to body 20A.

[0029] Referring to the embodiment of Fig. 3, the fluid
stream exits the bore 34 in a predictable manner into the
housing assembly 12 and contacts, in the embodiment
illustrated, deflecting member 24A upon surface 42A.
The deflecting member 24A is oriented and held by the
structures of the housing body 20 such that the surface
42A intersects with a longitudinal axis of the fluid stream
exiting the though bore 34. In the embodimentiillustrated,
the deflecting member 24 is held at an angle of 160 de-
grees indicated by a double arrow 46, although the angle
of orientation 46 can be selected depending upon the
operating conditions such as but not limited to water
stream velocity, water stream pressure, the abrasive ma-
terial present in the water stream, material of the deflect-
ing member 24A etc..

[0030] Inonerespect, the use of the plurality of deflect-
ing members 24 allows the energy of the fluid stream to
be dissipated in stages across the surfaces of the de-
flecting members 24; however, in the orientations illus-
trated, deflecting member 24A dissipates a significant
amount of the energy in the water stream. In another
respect, the plurality of deflecting members 24 provides
redundancy as the water catcher 10 is used for a period
of time during fluid cutting. In other words, eventually the
fluid stream exiting the through bore 34 will wear through
the deflecting member 24A and eventually start contact-
ing the surface 42A of the second deflecting member
24B. Hence, the use of deflecting members 24A and 24B
provides redundancy in order to allow the fluid stream
cutter to cut for a longer period of time without stopping
to reconfigure or replace the deflecting members 24. In
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the embodiment illustrated, the deflecting member 24B
is fixed at an angle of approximately 14 degrees indicated
by double arrow 48, although this angle of orientation
should not be considered limiting.

[0031] Upon cutting or wearing through the deflecting
member 24A and typically although not always, causing
initial wear upon deflecting member 24B, an operator can
stop the water cutting operation and remove the cover
22 from the housing body 20 so as to allow access to the
deflecting members 24. Since the deflecting members
24 are each identical to each other, the operator can then
rotate the position of the deflecting members 24 to dif-
ferent positions without having to replace the deflecting
members, at least initially. For instance, after the deflect-
ing member 24A has been cut through or notched and
wear has started to occur on deflecting member 24B, the
operator can move the deflecting member 24B to the
position of deflecting member 24A (hence closer to the
inlet tube 30), while also moving the deflector member
24C to the prior position of deflector member 24B. The
deflecting member 24A having the notch can be then
located in the prior position of deflecting member 24C or
replaced. It should be understood that the foregoing is
but one mannerin which torotate the deflectingmembers
24 and should not be considered limiting. In addition, if
desired, the operator can change any one of the deflect-
ing members such that the outwardly facing surface 42B
is oriented so as to face the fluid stream with the oppo-
sitely facing surface 42A oriented so as to face away from
the fluid stream.

[0032] Referring back to Fig. 1, it can be seen that re-
ceiver 30 is not centered along a center line bisecting the
housing body 20 but rather is offset being closer to a back
wall of the housing body 20 than the cover 22. The offset
causes the fluid stream to impinge upon deflecting mem-
ber 24A (and some or all the downstream deflecting
members 24B and 24C) also offset from a centerline bi-
secting the deflecting member 24A. Such location of the
receiver 30 relative to the deflecting member(s) 24A-24C
is optional but is advantageous, particularly when the de-
flecting member(s) 24A-24C has edges that are equal in
length such as the square block in the illustrative embod-
iment. Such shape allows the deflecting members 24A-
24C to be removed, rotated and inserted back in the
housing body 20. Since the receiver 30 is offset from the
centerline of the deflecting members 24A-24C, wear up-
on the deflecting members 24A-24C, particularly deflect-
ing member 24A, will not occur in the same spot from its
previous position in the housing body 20. With a square
block as illustrated, the deflecting members24A-24C can
be rotated to four different positions where wear upon
the deflecting members 24A-24C will occur in four differ-
ent areas. With the ability to flip the deflecting members
24A-24C so that face 42B can also be oriented to receive
the fluid stream wear can occur in 8 different areas on
the deflecting members 24A-24C, particularly when the
deflecting member is located in the position of deflecting
member 24A. Various forms of pins, protrusions, recess-
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es or flanges can comprise the structures used to fix the
orientation of each of the deflecting members 24A-2C in
the housing body 20. In an advantageous embodiment
as illustrated, grooves 50 are provided in an inwardly
facing surface 51 of the cover 22 as well as aback surface
52 of the housing body 20 facing the cover 22. Each of
the grooves 50 are dimensioned to be substantially the
same width as the deflecting members 24A-24C and also
are of alength to receive the entire edge of the deflecting
member 24A-24C therein. In this manner, the deflecting
members 24A-24C are supported along opposed edges
in order to securely fix the desired orientations of each
deflecting member 24A-24C. The housing body 20 can
also include protrusions indicated at 54A and 54B that
are substantially flat and contact a significant portion of
the planar surfaces 42A or 42B, the protrusions 54A and
54B thus provide additional support for the deflecting
members 24A and 24B against the forces of the fluid
stream directed at it. In the embodiment illustrated, each
of the grooves 50 includes an end portion such as indi-
cated at 60A, 60B, 60C and 60D. These partial circular
end portions 60A-60D are due to the rotating machining
cutting element used to cut the grooves 50 within the
surface of the housing body 20 and cover 22. Depending
upon the techniques used to manufacture the housing
body 30 and cover 22 such end portions 60A-60D may
not be present.

[0033] Since the fluid stream is directed so as to cause
predictable wear on the deflecting members 24, damage
to the housing assembly 12 is significantly reduced or
prevented. A problem with some prior art deflecting mem-
bers contained within a housing yield an unpredictable
deflection which could deflect the fluid stream towards
the housing and cause wear thereupon.

[0034] The slurry contained within the housing assem-
bly 12 is removed though an outlet aperture 70 typically
under a vacuum. If desired, a filter screen 72 can be
provided to inhibit large particles from exiting the inner
housing body 20. The mount 18 includes an inner bore
76 through which the slurry of water, workpiece material
and deflecting member material can be transported. The
mount 18 is secured to the housing body 20 about the
outlet aperture 70 wherein a seal 68 can be provided if
necessary.

[0035] The cover22isremovably attached to the hous-
ing body 20 with a suitable fastener(s) herein illustrated
as alatch mechanism 73 thatengages a hook 74 secured
to cover 22. Aligning pins 78 that extend into suitable
apertures 80 provided in the cover 22 help align the cover
22 upon the housing body 20 such that the groove(s) 50
provided in the cover 22 support each of the deflecting
members 20A-24C.

[0036] Figs. 5 and 6 illustrate a catcher having five de-
flecting members 84A, 84B, 84C, 84D and 84E. The fluid
stream enters the housing body 85 and strikes deflecting
member 84A. The fluid stream deflects off of deflecting
member 84A and strikes deflecting member 84B that is
disposed in the housing body 85 so as to generally face
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deflecting member 84A and deflecting member 84C. De-
flecting member 84B blocks portions of the fluid stream
from moving across the housing body 85. Deflecting
member 84C receives the fluid stream from deflecting
member 84B and further deflects the fluid stream to de-
flecting member 84D. Deflecting member 84E is dis-
posed proximate the outlet and inhibit wear upon portions
of the housing body 85 proximate the outlet such as an
outlet screen 87. As in the previous embodiment, the
deflecting members 84A-84E are identical allowing each
to be repositioned as desired wherein the deflecting
members 84A-84E can each be rotated, flipped and
swapped with another deflecting member as desired.
[0037] Fig. 6 illustrates guard plates 88A and 88B that
generally conform to the inner back wall 89 of the body
85 and a cover 90, respectively. The guard plates 88A
and 88B each include a notch 92A, a slot 92B and edge
92C, an edge 92D and a slot 92E, that comprise struc-
tures to fix the position of deflecting members 84A-84E,
respectively. The structures 92A-92E correspond to re-
cesses (not shown) but similar to recesses or grooves
50 described above; however, if desired, the structures
92A-92E may provide enough support for the deflecting
members 84A-84E such that grooves in the body 85 and
cover 90 may not be necessary. The guard plates 88A
and 88B can be made from any suitable material such
as stainless steel or more resistant material such as bo-
ron carbide or the like.

[0038] The catcher of Fig. 6 also includes a receiver
94 mounted to the housing body 85. The receiver 94 re-
ceives the fluid stream and directs it into the housing
body 85. Unlike the receiver 30 described above, the
receiver 94 has a slot 95 defined by perimeter edge 96
and a width 95A longer than a depth 95B. The perimeter
edge 96 has tapered or beveled surfaces that direct the
fluid stream into the slot 95. The housing body 85 includes
an aperture 97 also comprising a slot similar to slot 95.
Generally, the catcher moves along with the nozzle in a
direction parallel to slot 95. The slot 95 is particularly
advantageous because the fluid stream has a portion
(tail) that generally deflects in a direction opposite to the
motion of the catcher. The slot 95 in the receiver 94 allows
the portion that generally deflects in the direction oppo-
site to the motion of the catcher to be caught in the slot
95 and directed downwardly into the housing body 85.
The deflecting members 84A-84E having flat planar sur-
faces accommodates the different positions that the fluid
stream may have when directed downwardly through the
receiver 94 and into the housing body 85. Like the re-
ceiver 30 the receiver 94 can be made of a wear resistant
material such as that described above.

[0039] Inanotherembodiment of a fluid stream catcher
100 comprises a receiving housing assembly 202 (Fig.
7), herein also being a tube 210 having an inner bore 212
along a substantial length thereof opening to aperture
14. The receiving housing assembly 202 also includes a
deflecting member 224 oriented so as to deflect the fluid
stream received through aperture 14 down the bore 212.
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Oriented in this manner, the deflecting plate 224 dissi-
pates a significant amount of energy in the fluid stream.
In an advantageous embodiment, the deflecting plate
224 is replaceable. An access aperture 221 herein on an
end of the tube 210 allows the deflecting member 224 to
be removed and replaced when needed. An end cap 211
can be fixedly or removably secured to an end of the tube
210 (to allow deflecting plate 224 to be replaced), where
an inner support surface 230 of the end cap 211 is con-
figured to hold the deflecting member 224 at the desired
angle below the aperture 14. An inner flange 228 in the
tube 21 limits movement of the deflecting member 224
within the tube 210 and together with end cap 211 hold
the deflecting member 224 securely within the tube 210.
[0040] Itshould be noted thatany of the members upon
which the fluid stream impinges upon or is directed
through (in the invention herein described through the
illustrative embodiments described above) such as but
not limited to the receivers, inserts, deflecting members
or deflecting plates can be made from known and suitable
material such as butnotlimited to boron carbide, tungsten
carbide and composites such as ROCTEC® 500 or
ROCTEC® 100.

[0041] Inanother embodimentof afluid stream catcher
400 comprises a receiving housing assembly 402 (Fig.
8), herein also being a tube 410 having an inner bore 412
along a substantial length thereof opening to aperture
14. The receiving housing assembly 402 also includes a
deflecting member 424 herein embodied as a disc similar
to disc 224 of Fig. 7. In the illustrated embodiment, de-
flecting member 424 includes a first portion 424A and a
second portion 424B. First and second portions 424A
and 424B may both be formed of a same material or may
each be formed of different materials. The deflecting
member 424 is held an oblique or inclined angle with
respect to the fluid stream entering the housing assembly
402 through aperture 14. The disc 424 is inserted in an
end of the housing assembly 402 and is supported by a
support 426 having an inclined support surface 428. Re-
ferring also to Fig. 9, the support 426 is held in a proper
position by a set screw 430 extending through an aper-
ture 432 in the housing assembly 402 and secured to
support 426. Like the deflecting members 24A-24C and
84A-84E the disc 424 has a perimeter edge configured
to allow the deflecting member 424 to be rotated in dif-
ferent positions, which in this manner can allow all por-
tions of the surface of the deflecting member 424 to be
used. The support 426 holds the deflecting member 424
from behind at the desired angle and against an inner
portion of the bore 412 such as an end of an insert 434.
A set screw 436 is used to apply a force upon the de-
flecting member 424 to push it firmly against the insert
434 so as to lock the deflecting member 424 in a desired
position although the deflecting member 424 is of a con-
stant radius.

[0042] Referring to Figs. 10 and 11, the insert 434 is
generally cylindrical having an aperture 438 that is
aligned with the aperture 14 of the housing assembly
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402. The insert 434 has a notch 440 that is configured
to receive a portion of the deflecting member 424 so as
to locate a portion of the deflecting member 424 below
the aperture 438 and aperture 14. The notch 440 is
formed by an end surface 441 and a protruding or out-
wardly extending partial rim 444. The end surface 440
comprises a partial portion 442 of a rim, the portion 442
defined by a plane that is oblique to a center axis of the
general cylindrical shape of the insert 434. The partial
rim 444 extends axially from the end surface 440 and
forms a partial cylindrical surface 446 that is configured
to support a lower portion of the deflecting member 424.
A lowermost portion 448 of the partial rim 444 lies in a
plane that is orthogonal to the center axis of the insert
434 so as to provide an abutment surface that engages
an end of the support 426. An end of the support 426 on
a side opposite the inclined surface 428 can have a struc-
ture 450 configured to allow or at least aid in the removal
of the support 426 from the housing assembly 402. In
the embodiment illustrated, the structure 450 comprises
a disc providing a circular flange. In the embodiments
described in connection with Figs. 8 through 11, disc 224,
support 426 and insert 434 cooperate with each other to
orient aperture 438 in line with aperture 14 when set
screw 430 is positioned to lock support 426 in place.
[0043] It has been discovered that another material
previously not known to have been used in catchers ex-
hibits excellent wear resistant characteristics. In partic-
ular, it has been found that polycrystalline diamond
(PCD) when used on a deflecting surface to dissipate
energy of the fluid stream will not wear as quickly as other
materials previously used in catchers. The deflecting
members or plates 24A-24C, 84A-84E, 224, 324, 350,
360 and 424 all can comprise a surface receiving the
fluid stream that is formed from polycrystalline diamond.
Commonly, the polycrystalline diamond is formed as a
layer over a support layer such as but not limited to tung-
sten carbide. In the case of deflecting member 324, notch
326 can be a notch in the polycrystalline diamond layer.
Receivers and inserts 30, 30A, 30B, 140 and 340 also
described herein can also include an outer surface
formed of polycrystalline diamond.

Claims

1. Acatcher (10, 100, 200, 300, 400) for a fluid stream
comprising:

a housing (12, 202, 302, 402) with an aperture
(14) configured to receive a fluid stream into the
housing, the housing having atleast one support
structure (50; 54A-B) configured to support are-
placeable wear resistant deflecting member
(24A-C; B4A-E; 224, 324, 424) made from a
wear resistant material, the deflecting member
having a portion configured to cooperate with
said support structure of the housing, such that
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said support structure holds the deflecting mem-
ber in a selected first orientation and first fixed
position with respect to the aperture (14) to de-
flectthe fluid stream in a selected direction within
the housing, the deflecting member being re-
movable and replaceable,

wherein the deflecting member has a planar sur-
face (42A-B; 84A-E), wherein engagement of
the deflecting member with said support struc-
ture orients the planar surface underneath the
aperture in a fixed oblique position with respect
to the aperture to deflect the fluid stream in a
selected direction within the housing (12, 202,
302, 402);

characterized in that the deflecting member is
rotatable and configured to cooperate with said
support structure in a second selected orienta-
tion and second fixed position with respect to
the aperture (14) so that a different portion of
the planar surface deflects the fluid stream.

The catcher of claim 1 wherein the deflecting mem-
ber comprises a disc (24A-C; 84A-E; 224,324, 424).

The catcher of claim 1 or 2 wherein the housing is a
tube (110) and the structure comprises a cylindrical
insert (140) having a center bore (112), the disc hav-
ing a circumferential edge configured to engage an
end of the insert.

The catcher of claim 3 wherein the end of the insert
(140) has a portion defined by a plane oblique to an
axis of the center bore.

The catcher of any one of claims 3 or 4 wherein the
disc is of size to be inserted into an end of the tube
(110) and supported on a side opposite the insert
(140) in the fixed oblique position, wherein, e.g., the
side opposite the insert is planar.

The catcher of claim 1 wherein the deflecting mem-
ber is configured with a plurality of planar surfaces
(42A-B; 84A-E), wherein a first planar surface is ori-
ented to receive the fluid stream when the deflecting
member is mounted in a first position in the housing
and wherein a second planar surface is oriented to
receive the fluid stream when the deflecting member
is mounted in a second position in the housing.

The catcher of claim 6 wherein the deflecting mem-
ber (24) is block shaped wherein the first and second
planar surfaces (42A-B) face in opposite directions.

The catcher of any one of claims 6 or 7 wherein the
deflecting member (24A-C; 84A-E; 424) has perim-
eter sides of equal length, each perimeter side being
oriented orthogonal to the planar surface.
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The catcher of any one of claims 6 - 8 wherein op-
posed perimeter sides of the deflecting member
(24A-C; 84A-E; 424) are each configured to engage
opposed corresponding structures in the housing.

The catcher of any one of the preceding claims
wherein the deflecting member (24A-C; 84A-E; 424)
is configured to be repositionable to any one of a
plurality of positions, wherein said at least one sup-
port structure (50; 54A-B) holds the deflecting mem-
ber in each of the plurality of positions.

The catcher of any one of the preceding claims fur-
ther comprising a second deflecting member (24B),
and wherein the housing (12,202, 302,402) includes
at least one second structure configured to support
the second deflecting member in a selected orienta-
tion and fixed position, the structure and the second
structure configured to support the deflecting mem-
ber and second structure, respectively, to receive
the fluid stream from the aperture (14) and direct the
fluid stream to the second deflecting member (24B).

The catcher of claim 11 wherein the second structure
is configured to support at least a portion of the sec-
ond deflecting member (24B) to receive the fluid
stream if the fluid stream cuts through the deflecting
member.

The catcher of any one of claims 11 or 12 wherein
the deflecting member and the second deflecting
member are of size and shape so as to be inter-
changeable within the housing.

A method of capturing a fluid stream from a nozzle
and dissipating the energy therein, the method com-
prising:

receiving the fluid stream into a housing (12,
202, 302, 402) through an aperture (14); and
deflecting the fluid stream obliquely within the
housing in a preselected direction, wherein de-
flecting the fluid stream comprises deflecting the
fluid stream with a planar surface on a deflecting
member (24A-C; 84A-E; 224, 324, 424) held in
a fixed position in the housing,

the method further comprising repositioning the
deflecting member so that a different portion of
the planar surface deflects the fluid stream;
wherein repositioning the deflecting member
(24A-C; B4A-E; 224, 324, 424) includes remov-
ing the deflecting member from at least a portion
of the housing, rotating the deflecting member
and reinserting the deflecting member back into
the housing (12, 202, 302, 402) wherein a same
structure supports the deflecting member in
each different position of the deflecting member
in the housing.
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15. The method of any one of claim 14 wherein deflecting

the fluid stream comprises deflecting the fluid stream
obliquely in a plurality of preselected successive di-
rections.

Patentanspriiche

Auffangvorrichtung (10, 100, 200, 300,400)fireinen
Fluidstrom, aufweisend:

ein Gehause (12, 202, 302, 402) mit einer Off-
nung (14), die zum Aufnehmen eines Fluid-
stroms in das Gehause ausgebildet ist, wobei
das Gehduse mindestens eine Tragerstruktur
(50; 54A-B) aufweist, die zum Tragen eines aus-
wechselbaren verschleilbesténdigen Ablenke-
lements (24A-C; 84A-E; 224, 324, 424) aus ei-
nem verschleiBbestédndigen Material ausgebil-
detist, wobei das Ablenkelement einen Teil auf-
weist, der so zum Zusammenwirken mit der Tra-
gerstruktur des Gehauses ausgebildet ist, dass
die Tragerstruktur das Ablenkelement in einer
ausgewahlten ersten Ausrichtung und ersten
festen Stellung in Bezug auf die Offnung (14)
halt, um den Fluidstrom in eine gewahlte Rich-
tung im Gehause abzulenken, wobei das Ab-
lenkelement entfernbar und auswechselbar ist,
wobei das Ablenkelement eine ebene Flache
(42A-B; 84A-E) aufweist, wobei ein Eingreifen
des Ablenkelements in die Tragerstruktur die
ebene Flache unter der Offnung in einer festen
schragen Stellung in Bezug auf die Offnung aus-
richtet, um den Fluidstrom in eine gewahlte
Richtung im Gehause (12, 202, 302, 402) abzu-
lenken; dadurch gekennzeichnet, dass das
Ablenkelement drehbar und so zum Zusam-
menwirken mit der Tragerstruktur in einer zwei-
ten gewahlten Ausrichtung und zweiten festen
Stellung in Bezug auf die Offnung (14) ausge-
bildet ist, dass ein anderer Teil der ebenen Fla-
che den Fluidstrom ablenkt.

Auffangvorrichtung nach Anspruch 1, wobei das Ab-
lenkelement eine Scheibe (24A-C; 84A-E; 224, 324,
424) aufweist.

Auffangvorrichtung nach Anspruch 1 oder 2, wobei
das Gehause eine Roéhre (110) ist und die Struktur
einen zylindrischen Einsatz (140) mit einer Mittel-
bohrung (112) aufweist, wobei die Scheibe eine um-
laufende Kante aufweist, die zum Eingriff mit einem
Ende des Einsatzes ausgebildet ist.

Auffangvorrichtung nach Anspruch 3, wobei das En-
de des Einsatzes (140) einen Teil aufweist, der durch
eine schrag zu einer Achse der Mittelbohrung ange-
ordneten Flache definiert wird.
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Auffangvorrichtung nach einem der Anspriiche 3
oder 4, wobei die Scheibe eine GroRe hat, um in ein
Ende der Réhre (110) eingesetzt und auf einer dem
Einsatz (140) gegenuberliegenden Seite in der fes-
ten schragen Stellung gelagert zu werden, wobei
zum Beispiel die dem Einsatz gegeniberliegende
Seite eben ist.

Auffangvorrichtung nach Anspruch 1, wobei das Ab-
lenkelement mit mehreren ebenen Flachen (42A-B;
84A-E) ausgebildet ist, wobei eine erste ebene Fla-
che so ausgerichtet ist, dass sie den Fluidstrom auf-
nehmen kann, wenn das Ablenkelementin einer ers-
ten Stellung im Gehause montiert ist und wobei eine
zweite ebene Flache so ausgerichtet ist, dass sie
den Fluidstrom aufnehmen kann, wenn das Ablenk-
element in einer zweiten Stellung im Gehduse mon-
tiert ist.

Auffangvorrichtung nach Anspruch 6, wobei das Ab-
lenkelement (24) blockférmig ist, wobei die erste und
die zweite ebene Flache (42A-B) inentgegengesetz-
te Richtungen weisen.

Auffangvorrichtung nach einem der Anspriiche 6
oder 7, wobei das Ablenkelement (24A-C; 84A-E;
424) Umfangsseiten von gleicher Lange aufweist,
wobei jede Umfangsseite senkrecht zur ebenen Fla-
che ausgerichtet ist.

Auffangvorrichtung nach einem der Anspriiche 6 -
8, wobeigegeniiberliegende Umfangsseiten des Ab-
lenkelements (24A-C; 84A-E; 424) jeweils zum Ein-
greifen in gegentberliegende Strukturen im Gehau-
se ausgebildet sind.

Auffangvorrichtung nach einem der vorstehenden
Anspriiche, wobei das Ablenkelement (24A-C; 84A-
E; 424) so ausgebildet ist, dass es in eine beliebige
von mehreren Stellungen verstellbar ist, wobei die
mindestens eine Tragerstruktur (50; 54A-B) das Ab-
lenkelement in jeder der mehreren Stellungen halt.

Auffangvorrichtung nach einem der vorstehenden
Anspriche, die weiterhin ein zweites Ablenkelement
(24B) aufweist, und wobei das Gehause (12, 202,
302, 402) mindestens eine zweite Struktur umfasst,
diezum Tragen des zweiten Ablenkelements in einer
gewahlten Ausrichtung und festen Stellung ausge-
bildet ist, wobei die Struktur und die zweite Struktur
zum Tragen des Ablenkelements ausgebildet sind
bzw. die zweite Struktur zum Aufnehmen des Fluid-
stroms von der Offnung (14) und leiten des Fluid-
stroms zum zweiten Ablenkelement (24B) ausgebil-
det ist.

Auffangvorrichtung nach Anspruch 11, wobei die
zweite Struktur zum Tragen mindestens eines Teils
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15.

des zweiten Ablenkelements (24B) ausgebildet ist,
um den Fluidstrom aufzunehmen, wenn der Fluid-
strom das Ablenkelement durchtrennt.

Auffangvorrichtung nach einem der Anspriiche 11
oder 12, wobei das Ablenkelement und das zweite
Ablenkelement eine solche Form und Grof3e haben,
dass sie im Gehause austauschbar sind.

Verfahren zum Auffangen eines Fluidstroms aus ei-
ner Dise und zum Ableiten der darin befindlichen
Energie, wobei das Verfahren aufweist:

Aufnehmen eines Fluidstroms in ein Gehause
(12,202, 302, 402) durch eine Offnung (14); und
Ablenken des Fluidstroms schrag innerhalb des
Gehauses in eine vorausgewahlte Richtung,
wobei das Ablenken des Fluidstroms das Ab-
lenken des Fluidstroms mit einer ebenen Flache
auf einem Ablenkelement (24A-C; 84A-E; 224,
324, 424) aufweist, das in einer festen Stellung
im Gehause gehalten ist,

wobei das Verfahren weiterhin das Verstellen
des Ablenkelements in einer Weise aufweist, so
dass ein anderer Teil der ebenen Flache den
Fluidstrom ablenkt;

wobeidas Verstellen des Ablenkelements (24A-
C; 84A-E; 224,324, 424) das Entfernen des Ab-
lenkelements aus mindestens einem Teil des
Gehauses, Drehen des Ablenkelements und
das erneute Einsetzen des Ablenkelements in
das Gehduse (12,202, 302, 402) umfasst, wobei
eine gleiche Struktur das Ablenkelementin jeder
anderen Stellung des Ablenkelements im Ge-
hause tragt.

Verfahren nach einem von Anspruch 14, wobei das
Ablenken des Fluidstroms das Ablenken des Fluid-
stroms nacheinander in mehrere vorausgewahlte
Richtungen umfasst.

Revendications

1.

Dispositif de réception (10, 100, 200, 300, 400) pour
un jet de fluide comprenant :

un boitier (12, 202, 302, 402) ayant une ouver-
ture (14) configurée pour recevoir unjetde fluide
dans le boitier, le boitier ayant au moins une
structure de support (50 ; 54A-B) configurée
pour porter un élément de déviation remplaca-
ble résistantal'usure (24A-C ; 84A-E ; 224,324,
424) constitué d’'un matériau résistant a l'usure,
I’élément de déviation ayant une partie configu-
rée pour coopérer avec ladite structure de sup-
port du boitier, de sorte que ladite structure de
support maintient 'élément de déviation dans
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une premiére orientation sélectionnée et une
premiére position fixe par rapport a 'ouverture
(14) pour dévier le jet de fluide dans une direc-
tion sélectionnée a l'intérieur du boitier, I'élé-
ment de déviation étant amovible et remplaca-
ble,

dans lequel I'élément de déviation posséde une
surface plane (42A-B ; 84A-E), dans lequel une
mise en prise de I'élément de déviation avec la-
dite structure de support oriente la surface plane
au-dessous de l'ouverture dans une position
oblique fixe par rapport a I'ouverture pour dévier
le jet de fluide dans une direction sélectionnée
a l'intérieur du boitier (12,202,302,402);
caractérisé en ce que I'élément de déviation
est rotatif et configuré pour coopérer avec ladite
structure de support dans une seconde orienta-
tion sélectionnée et une seconde position fixe
par rapport a 'ouverture (14) de sorte qu'une
partie différente de la surface plane dévie le jet
de fluide.

Dispositif de réception selon la revendication 1 dans
lequel I'élément de déviation comprend un disque
(24A-C ; 84A-E ; 224, 324, 424).

Dispositif de réception selon la revendication 1 ou 2
dans lequel le boitier est un tube (110) et la structure
comprend un insert cylindrique (140) ayant un alé-
sage central (112), le disque ayant un bord circon-
férentiel configuré pour venir en prise avec une ex-
trémité de l'insert.

Dispositif de réception selon la revendication 3 dans
lequel 'extrémité de I'insert (140) a une partie définie
par un plan oblique a un axe de I'alésage central.

Dispositif de réception selon I'une quelconque des
revendications 3 ou4 dans lequel le disque est d’'une
taille lui permettant d’étre inséré dans une extrémité
du tube (110) et porté sur un c6té opposé a l'insert
(140) dans la position oblique fixe, dans lequel, par
ex., le coté opposé a l'insert est plan.

Dispositif de réception selon la revendication 1 dans
lequel I'élément de déviation est configuré avec une
pluralité de surfaces planes (42A-B ; 84A-E), dans
lequel une premiére surface plane est orientée pour
recevoir le jet de fluide lorsque I'élément de déviation
est monté dans une premiére position dans le boitier
et dans lequel une seconde surface plane est orien-
tée pour recevoir le jet de fluide lorsque I'élément de
déviation est monté dans une seconde position dans
le boitier.

Dispositif de réception selon la revendication 6 dans
lequel I'élément de déviation (24) est en forme de
bloc dans lequel les premiére et seconde surfaces
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planes (42A-B) se font face dans des directions op-
posées.

Dispositif de réception selon 'une quelconque des
revendications 6 ou 7 dans lequel I'élément de dé-
viation (24A-C ; 84A-E ; 424) a des c6tés de périme-
tre de longueur égale, chaque cété de périmétre
étant orienté de maniére orthogonale a la surface
plane.

Dispositif de réception selon I'une quelconque des
revendications 6 a 8 dans lequel des co6tés de péri-
meétre opposés de I'élément de déviation (24A-C ;
84A-E ;424) sont configurés pour venir en prise avec
des structures correspondantes opposées dans le
boitier.

Dispositif de réception selon I'une quelconque des
revendications précédentes dans lequel I'élément
de déviation (24A-C ; 84A-E ; 424) est configuré
pour étre apte a étre repositionné dans I'une quel-
conque d’'une pluralité de positions, dans lequel la-
dite au moins une structure de support (50 ; 54A-B)
maintient I'élément de déviation dans chacune de la
pluralité de positions.

Dispositif de réception selon I'une quelconque des
revendications précédentes comprenanten outre un
second élément de déviation (24B) et dans lequel le
boitier (12, 202, 302, 402) inclut au moins une se-
conde structure configurée pour porter le second élé-
ment de déviation dans une orientation sélectionnée
et une position fixe, la structure et la seconde struc-
ture étant configurées pour porter I'élément de dé-
viation et la seconde structure, respectivement, pour
recevoir le jet de fluide provenant de 'ouverture (14)
et diriger le jet de fluide vers le second élément de
déviation (24B).

Dispositif de réception selon la revendication 11
dans lequel la seconde structure est configurée pour
porter au moins une partie du second élément de
déviation (24B) pour recevoir le jet de fluide si le jet
de fluide coupe a travers I'élément de déviation.

Dispositif de réception selon I'une quelconque des
revendications 11 ou 12 dans lequel I'élément de
déviation et le second élément de déviation sont
d’une taille et d’'une forme leur permettant d’étre in-
terchangeables a I'intérieur du bottier.

Procédé de capture d’'un jet de fluide provenant
d’'une buse et de dissipation de I'énergie qu'’il con-
tient, le procédé comprenant :

la réception du jet de fluide dans un boitier (12,
202, 302, 402) a travers une ouverture (14) ; et
la déviation du jet de fluide de maniére oblique
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a l'intérieur du boitier dans une direction présé-
lectionnée, danslequella déviation du jet de flui-
de comprend la déviation du jet de fluide avec
une surface plane sur un élément de déviation
(24A-C ; 84A-E ; 224, 324, 424) maintenu dans
une position fixe dans le boitier,

le procédé comprenant en outre le reposition-
nement de I'élément de déviation de sorte
qu’une partie différente de la surface plane dévie
le jet de fluide ;

dans lequel le repositionnement de I'élément de
déviation (24A-C ; 84A-E ; 224, 324, 424) inclut
le retrait de I'élément de déviation d’au moins
une partie du boitier, la rotation de I'élément de
déviation et la réinsertion de I'élément de dévia-
tion vers l'intérieur du boitier (12, 202, 302, 402)
dans lequel une méme structure porte I'élément
de déviation dans chaque position différente de
I'élément de déviation dans le boitier.

15. Procédé selon I'une quelconque de la revendication
14 dans lequel la déviation du jet de fluide comprend
la déviation du jet de fluide de maniére oblique dans
une pluralité de directions successives présélection-
nées.
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